Time spent in seeking fish schools and potential fishing areas is the main source of fuel consumption, and it is a significant factor in raising the cost of fishing operation. Therefore, knowledge of the distribution pattern lnd aggregations of commercial fish in space and time is of considerable financial value to the fishers anAlisnlng industry because it will assist them to reduce the time and fuel consumption of the boats in locating the rich fishing grounds. To gain understanding of such knowledge, study on the spatio temporal distribution of small pelagic fish has been done in the Java Sea using commercial fishing data and hydro acoustic. lt was found that abundance of pelagic fish was seasonally variable in the Java Sea, reaching its peak in May for the inshore area and September for the offshore area. lt was mostly driven by fluctuations in the abundance of one dominant species, Sardinela spp. in the inshore and Decapterus spp. in the offshore. The high abundance occurred in the areas around the vicinity of small islands. Based on the cluster and PCA analysis, Rastrelliger spp., S. crumenophthalmus, and Sardinella spp. were considered falling into one group and found to be abundant between April and July.
INTRODUCTION
The Java Sea, which is hydrologically influenced by Pacific Ocean and the Indian Ocean, is one of important fishing areas in lndonesia. A substantial part of the growth in the catch has come from this area.
Indeed, with only 7% of the total fishing area, the Java Sea contributed to amountof 32% to the total marine fish catch (DGCF, 2007\. Between 1968 and 1980, the main fishing gear used in catch growth from this area was the bottom trawlwith main target species of shrimps and demersal fish. By the end of the 1970s, the number of trawlers exceeded the license available by an estimated of 40o/o in the Java Sea area, and fishing effort was estimated to be approximately 20oh above the level required to reach the maximum sustainable yield (Potier & Sadhotomo, 1995a) .
Conflicts with small scale inshore traditional fishers, particularly those operating fixed gears, had become a major political issue. Between '1981 and 1983 , a ban on the use of the bottom trawl came into effect throughout the west Indonesia. Most of these trawlers, since then, were converted to pelagic fishing, particularly purse seiner, and gill neter.
Pelagic fishery in the Java Sea has become important after 1980. The fishery rapidly develops following the increase of purse seine fleet to a bigger and powerful vessel. Amongst the important species target of pelagic fishing is a community of small coastal pelagic fish, consisting scads, Decapterus spp.; sardines, Sardinel/a spp.; lndo-Pacific mackerels, Rastrelliger spp.; and trevallies, Se/ar spp. (Widodo, '1995) .
The Javanese fishers, so far, rely on their traditional knowledge of habitat to search fish schooling and to target their fishing efforts. They still practice hunting in locating their fishing grounds, although they utilized fish aggregating devices and light as auxiliary devices for attracting fish schooling in their fishing strategies (Potier & Petit, 1995) . Time spent in seeking fish schools and potential fishing areas is the main source of fuel consumption, and it is a significant factor in raising the cost of fishing ooeration.
It is of great importance to understand the distribution pattern and aggregations of commercial fish in space and time. A better understanding of such knowledge is of considerable financial value to the fishing industry because it will assist them to reduce the time and fuel consumption of the boats in locating the rich fishing grounds. From resource management point of view, ensuing greater efficiency of the commercialoperations is important, as itwould help to make operations more profitable. Reliable information of fish distribution and abundance and its aggregation pattern is required from the scientific community for this purpose.
Traditionally, fish distribution and abundance have been indirectly estimated through the analysis of historical data on fish catch per unit effort or through the statistical analysis of mark-recapture experiments using tagged fish. However (Engas & Ona, '1987; Misund, '1987;  Thorne et al., 1987) . However, there are some disadvantages on this method, 1.e., lt is not be able to directly recognize fish species under study (where this aspect is important in multrspecies fisheries), and usefulonly when the fish of interest are conveniently located; they must not be too close to the surface or the bottom, where the fish echoes are obscured by much stronger reflections from these boundaries (Maclennan & Simmonds, 1992) . This paper discussed the small pelagic fish species in the Java Sea, where information derived from hydro acoustic and historical data on catch per unit of effort are used in complementary to estimate their abundance and to give comprehensive explanation on their distribution pattern, both spatially and temporally.
MATERIALSAND METHODS
Data on pelagic fish density are available from two sources, Le., from hydro acoustic survey and from records of commercial fishing. Acoustic data were collected through fishery resources survey using research vessel. Catch data were collected from big, medium, and mini purse seines, which constitute the main fishing fleet for catching pelagic fish species. 
Catch Data Gollection
Catch data were collected from the records of fish catches landed by commercialfishing fleet, i.e big, medium, and mini purse seines. Catch data of the big and medium purse seines represented the offshore catch, while catch data of the mini purse seines represented the inshore catch.
-fhose two sources of data were used to describe species distribution of pelagic fish in the offshore and the inshore areas, respectively. The data were collected from their principal landing places along the north coast of Java, including Blanakan, Eretan, and Rembang for inshore Survey tracks was designed systematically in parallel transect perpendicular to the coastline in the area off south Kalimantan and triangulartransectalong the area off north coast of Java, with the same distance between the turning points ( Figure 2 ). The distance between transects varied according to available time, but usually separated by 20 to 30 nautical mil (nmi) (Jolly & HamPton, 1990) .
Data Analysis Gatch Data
Catch data of the pelagic fish landed by purse seines were analyzed, based on their catch per unit of effort in each fishing area. Catch per unit of effort is generally used as a standard measurement of relative abundance of fishery resources (Gulland, 1975) . lt is usually expressed as numbers of fish caught per unit of gear per unitof time. Freon (1980) defined the time spent to search actively the fish as the best index of effort for purse seine fisheries. However, with the available data, the number of trips and time spent at sea (days at sea)were taken to estimate the effort.
Number of trips, i.e., the number of trips carried out in the course of one time unit by the purse seine. Time Ind.Fish Res.J. Vol. Other species composed of less than 30% of the total pelagic fish resources (Figure 4) Matrix correlation between six species of main pelagic fishes combined from six fishing areas is showed in Table 2 r+ +s +$ ot*ds$ rS S ,'f *S o*" +d f. Vertical cross-section of two meridional transects, north-south direction, the western and eastern parts of the survey area gave the illustration of fish distribution in different habitats during September-October ( Figure   11 ). The meridional bottom topography of the Java Sea was clearly showed. As the sea bottom along the western transect (transect A) was nearly curveshaped, the deepest area was in the middle with the depth of less than 60 m. While. alonq the eastern ?n transect (transect B), itwas more southward with the depth of more than 70 m.
Abundance of pelagic fish was found to vary greatly along the water column, but in general, the abundance tends to increase with depth, specifically those from 10 m down to 50 m deep. The fishes mostly agglomerated above the bank and sloping bottom approaching the small islands vicinity. The agglomerations of high density were found to concentrate within the depth of 30 to 40 m.
Discussion
Commercial catch rates or catch per unit of effort data have been widely used in fish stock a'ssessment (e.9. Gulland,'1964; Kimura,'1981 , Large,'1992 . The Table 2 .
Spatio Temporat Distribution of Small Pelagic Fish in the Java Sea (Wijopriono) use of these data rests on the assumption that catch per unit of effort is proportional to abundance. The effort is standardized in order to get representative index of the abundance. In this study, fishing day has been used as a standard of the effort and analysis of these time series catch per unit of effort data have heloed us to find the fisherv tendencies.
Matrix correlation of Pearson's product moment between six species of main pelagic fishes based on their monthly average catch per unit of effort (1998 to 2002) (Figure 1'1 
